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IHTHODUCTIOR 

A  cooperative  is  an  institution  which  has  as  its  foundation  a  group  re- 
aotion  to  an  economic  problem*  The  success  of  a  cooperative  is  influenced 
by  both  economic  and  non-economic  problems* 

The  economic  problem  may  be  sighted  as  two  general  areas*  First  is  com- 
mercial success  with  whioh  any  retail  firm  is  faced*  Second  is  the  nature  of 
the  sphere  in  which  a  cooperative  firm  is  contained* 

Commercial  success  is  the  area  that  may  be  measured  from  information 
oontained  within  the  firm's  balance  sheet  and  operating  statement*  Commer- 
cial success  of  a  cooperative  has  been  studied  in  the  past  by  comparison 
studies  and  faotor  analysis*  These  methods  have  proved  useful  to  cooperative 
advisors  and  have  introduced  some  measures  of  eoauoeroial  success*  Compara- 
tive and  factor  analyses,  however,  are  limited  by  the  assumption  that  the 
variable  being  studied  is  the  only  fact  r  influencing  success*  The  goal  of 
this  study  is  to  use  more  powerful  tools  in  determining  a  variable's  influ- 
ence on  success* 

The  business  world  that  cooperatives  faoe  has  made  certain  requirements 
that  petroleum  firms  must  meet*  These  requirements  converge  into  a  general 
business  policy  of  obtaining  sufficient  returns  above  expenses  to  permit 
them  to  remain  in  operation*  Petroleum  cooperatives  are  such  concerns  and 
are  in  competition  with  other  retail  business  firms  to  sell  petroleum  prod- 
ucts* This  competition  oreates  problems  which  are  requiring  the  attention 
of  cooperative  leaders  and  advisors*  There  is  a  growing  interest  in  finding 
measurements  and  aids  in  determining  a  cooperative's  chances  of  meeting  these 
requirements  of  operation* 
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Tlhat  contributes  to  suooess  in  operations  of  petroleum  cooperatives? 
Uhat  effect  does  size  of  business  have  on  success?  These  questions  and 
others  hare  not  been  completely  answered  in  the  past*  This  study  is  to 
answer  some  of  these  questions  in  such  a  way  that  cooperative  planners  and 
advisors  may  translate  these  answers  into  a  quantitative  form.  Quantitative 
answers  should  be  useful  to  future  cooperative  ventures* 

The  nature  of  the  sphere  in  whioh  cooperatives  operate  is  somewhat  dif- 
ferent from  that  of  private  retail  firms.  The  goal  of  farmer  cooperatives 
is  assumed  here  to  be  to  maximize  returns  of  members*  The  farmer  cooperative 
is  considered  by  the  farmer  member  as  one  alternative  investment  of  the  many 
alternatives  he  might  consider  in  his  farming  enterprise*  This  sphere  is, 
therefore,  influenced  by  the  member^  loyalty  and  ability,  by  the  risks  of 
nature,  by  management  and  organization  and  by  many  other  influences  which  arc 
difficult  to  measure  quantitatively*  This  sphere  is  considered  to  be  of 
random  influence  in  this  study  because,  although  the  influence  of  the  sphere 
is  contained  within  tho  balance  sheet  and  operating  statement,  it  oannot  be 
calculated  from  the  firms'  balance  sheets  or  operating  statements* 

It  is  recognized  that  there  are  sociological  aspects  of  cooperatives 
which  influence  success*  However,  this  study  is  limited  to  economic  asneets 
of  success  and  specifically  to  those  related  to  commercial  success* 

PURPOSE  OF  STUDT 

The  purpose  of  this  study  was  to  find  what  factors  were  aotually  affect- 
ing the  suocess  of  a  cooperative  petroleum  association*  The  data  used  in  thii 
study  were  limited  to  the  balance  sheet  and  operating  statement  of  the  in- 
dividual cooperative  for  the  fiscal  year  1962-1953*  From  these  data  an 
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objective  look  was  taken  to  find  -what  economic  factors  are  actually  affecting 
the  sucoess  of  a  cooperative.  11th  this  informs tion  some  practical  application 
and  usable  answers  might  be  given  to  the  questions  being  asked  by  cooperative 
advisors  such  ast 

1.  What  affect  does  extension  of  credit  have  on  success? 

2.  I/hat  affect  does  size  of  business  have  on  success? 

5.  What  other  factors  are  influencing  success  and  how  important  are  they? 

This  study  is  not  to  detract  from  other  studies  dono  before  it,  but  to 
supplement  theia  by  showing  what  was  happening  in  selected  individual  coopera- 
tives to  make  them  effective  in  obtaining  economic  goals* 

RSVIBW  OF  LITSRATUKB 

Economic  efficiency  of  petroleum  cooperatives  has  been  studied  with  the 
tool  of  comparative  analysis.  Very  little  has  been  done  with  the  more  power- 
ful tools  of  statistics,  suoh  as  linear  regression  and  multiple  regression* 
The  following  review  consists  largely  of  comparative  analysis  of  the  economic* 
efficiency  of  petroleum  cooperatives. 

X  review  of  literature  was  made  to  correspond  with  the  objectives  of  thic 
study.  The  first  objective  was  to  determine  a  measure  of  sucoess  or  efficien- 
cy of  the  association. 

Roller  and  Jesness  (?)  stated  that  in  Minnesota  na  valuable  indicator 
of  general  efficiency  of  cooperative  oil  associations  is  the  amount  of  net 
income  for  each  dollar  of  stiles."  This  indicator  is  used  as  part  of  a  ef- 
fectiveness index  in  this  study. 

Roller  and  Jesness  (3)  further  stated  that  "average  statements  are  pre- 
sented as  an  aid  to  individual  associations  in  comparing  the  operating  results 
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of  on©  organization  with  those  of  association?  which  are  distinctively  above 
or  below  the  average."  This  type  of  comparison  la  done  by  use  of  a  effec- 
tiveness index  based  on  the  median  of  all  association's  rate  of  savings  (per- 
cent operating  savings  is  of  sales)  and  rate  of  return  (peroent  return 
operat.lng  savings  is  on  investment  in  the  cooperative). 

The  second  objective  was  to  detormino  the  effect  of  extension  of  credit 
on  success. 

Hiiapp  and  Hyre  (2)  stated  that  "associations  which  have  accounts  out- 
standing equal  to  30  or  more  days*  sales  generally  show  higher  operating 
costs  and  smaller  not  gains  than  associations  with  smaller  amounts  in  accounts 
receivable."  "The  operating  costs  were  lowest  for  associations  having  30  or 
less  days*  sales  in  aecounts  receivable."  This  study  is  limited  to  average* 
and  comparative  analysis  of  these  averages* 

Kaudtson  and  Kollar  (4)  stated  that  in  Minnesota  "credit  sales  averaged 
approximately  50  percent  of  all  supply  gales  in  1955  study."  "i>ays'  oredit 
sales  in  accounts  receivable  is  a  valuable  measure  because  it  includes  only 
the  credit  problem."  "The  magnitude  of  the  ratio  may  be  oampared  directly 
with  the  credit  terras,"  This  means  that  if  the  policy  of  a  cooperative  i» 
30  days'  credit,  the  days*  sales  In  accounts  receivable  should  correspond 
with  thi3  or  investigation  into  the  account  is  necessary.  The  use  of  days 
of  sales  in  accounts  receivable  is  a  good  and  self-explanatory  way  of  ex- 
pressing the  amount  of  credit  extended.  The  proper  use  of  this  term  and 
proper  understanding  of  the  term  will  facilitate  management  decisions* 

Toachout  (7)  stated  "stingy  credit  practices  and  oash-on-the-barr*l -head 
attitude  are  as  bad  as  inadequate  stoics  or  poor  merchandise."  He  also  noted 
that  accounts  reaching  a  period  of  60  days  or  more  oeased  to  be  of  service  to 
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the  farmer  and  became  a  contingent  liability  to  the  firm*  The  proper  use  of 
extension  of  credit  geared  to  the  customers  of  the  business  is  the  essence 
of  this  work* 

The  third  objeoxivo  of  this  study  was  to  determine  the  eff sots  of  sise 
of  business  on  success* 

Koller  and  Jesness  (3)  stated  that  in  Minnesota  "Net  income  per  dollar 
sales  varied  significantly  vrith  sales  relume,"  The  method  used  -was  comparison 
of  the  average  net  income  for  different  size  groups,  or  comparison  and  factor 
analysis,  -which  i3  limited  to  showing  the  effect  one  faotor  has  an  another  as 
if  it  were  the  only  factor. 

Jenkins  (l)  stated  that  in  Mississippi  "there  was  some  relation  between 
size  of  business  and  net  margin."  "The  associations  making  up  the  lower  one- 
fourth  of  net  margin  had  a  larger  average  volume  than  any  other  group*"  "This 
would  indicate  that  the  larger  size  associations  were  in  the  lower  one-fourth 
in  obtaining  net  margins,  by  use  of  averages*"  This  study  indicates  that  aizs 
Of  business  is  related  to  net  margin  but  in  an  inverse  relationship  as  to  what 
was  indioated  earlier  in  this  section*  This  could  be  due  to  the  services  of- 
fered and  large  associations'  lower  margins* 

Manning  and  Koller  (5)  stated  that  in  llimeaota  "net  margin  was  affected 
to  some  extent  by  business  volume*"  "Net  margin  depended  on  management  poli- 
cies to  a  large  extent*"  The  smaller  volumes  had  more  large  net  margins  than 
did  the  larger  volumes  by  groups*  This  study  suggests  the  same  idea  as  was 
presented  above  in  Mississippi  about  the  inverse  relationship  of  net  margin 
and  volume  of  business*  This  suggests  that  there  are  other  factors  related 
to  net  margin  which  aren't  as  easily  measured  as  volume  of  business* 
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There  have  been  a  number  of  studies  done  suggesting  that  expenses  and 
gross  margin  vary  randomly  -with  size  of  business* 

Manning  and  Roller  (5)  stated  that  in  Minnesota  "volume  of  business  alone 
seemed  to  have  little  effect  on  expense  ratios •"  This  would  seem  to  suggest 
that  size  of  business  would  not  yield  economies  of  soale* 

Knapp  and  Byre  (2)  stated  "the  larger  associations  had  considerably 
higher  gross  margins  and  slightly  higher  expense  ratios  than  smaller  associa- 
tions*" This  -was  due  to  services  rendered  and  not  to  volume  of  business* 

Jenkins  (l)  stated  in  Mississippi  "there  was  no  consistent  relation  be- 
tween volume  and  expenses*"  "The  large  volume  associations  were  either  in 
the  most  efficient  or  the  least  effioient  group."  The  total  number  of  associa- 
tions were  divided  into  four  groups* 

The  fourth  objective  of  this  study  was  to  determine  what  other  faetors 
affect  success  of  an  association*  It  is  indicated  in  all  studies  that  gross 
margin  and  total  expenses  affect  the  net  margin  of  the  association* 

Mather  (6)  stated  in  Kansas  "larger  net  income  in  the  high  volume  com- 
panies is  due  to  a  wider  gross  margin  rather  than  lower  expenses."  "The  ex- 
penses of  delivery  were  about  the  same  per  gallon  prioe."  "Higher  gross 
margins  were  apparently  due  to  large  companies'  ability  to  avoid  prioe  wars*" 

Roller  and  Jesness  (o)  stated  in  Minnesota  "the  lowering  of  net  income 
from  1958  to  1939  was  due  to  an  increase  in  operating  expenses."  This  ten- 
dency seems  to  be  showing  up  in  the  present  timej  gross  margins  have  not  been 
changed  and  are  not  influenced  by  the  individual  cooperatives  in  their  area, 
and  the  net  income  ratio  to  sales  has  been  decreasing  with  margins  remaining 
about  the  same  and  the  expenses  ratio  rising*  This  indicates  that  a  closer 
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study  of  expenses  and  the  general  policies  of  the  association  are  necessary 
In  order  to  remain  In  business* 

Another  factor  Influencing  the  success  of  a  cooperative  is  the  percent 
of  member  equity  invested  in  other  cooperatives. 

Manning  and  Koller  (5)  stated  in  Minnesota  "petroleum  associations  led 
with  investments  in  other  cooperatives,  $25,959  (average  for  the  group), 
nearly  double  the  average  of  any  other  type."  "These  investments  were  largely 
the  result  of  patronage  refunds  distributed  by  the  regionals,  book  credits 
In  reserves,  and  capital  stock."  The  average  total  member  equity  was  $75,454 
and  the  average  investment  in  ether  cooperatives  was  $25,959.  This  is  better 
than  one-third  of  the  member  equity  invested  in  other  cooperatives* 

SCOPS  AND  MSTHOD 

The  goal  of  this  study  was  to  develop  objective  guides  to  answer  problaas 
of  economic  efficiency  of  individual  petroleum  cooperative  associations* 

The  empirical  data  used  in  this  study  were  taken  from  operating  state* 
ments  and  balance  sheets  of  149  cooperative  petroleum  associations  located  In 
six  mldwestern  states*  These  data  were  obtained  from  the  Consumers  Coopera- 
tive Association^  Auditing  and  Business  Analysis  Report  (CCA  Report),  for  the 
fiscal  year  of  1952-1955*  The  CCA  Report  is  used  for  several  reasons:  first, 
this  was  the  largest  number  of  similar  records  available  and  size  of  sample  is 
important  in  statistical  methods:  second,  cooperatives  were  located  in  the 
mldwestern  states)  third,  cooperatives  were  patronising  the  same  wholesale 
regional}  fourth,  reoordc  of  all  cooperatives  were  analysed  In  the  same  method 
because  they  were  analyzed  by  one  auditing  group* 


8 

The  scope  of  this  study  covers  the  area  of  the  individual  firm  and  iti 
economic  operations  for  the  fiscal  year  1952-1953 •  It  is  the  decision  of  the 
local  firm  as  to  the  dates  of  the  fiscal  year,  therefore,  all  of  the  fiscal 
years  end  in  the  latter  part  of  1952  and  the  early  part  of  1953  and  arc 
considered  to  be  covering  essentially  the  same  period*  This  year  -was  not  a 
year  of  depression,  inflation  or  a  year  of  war  shortages*  It  was  chosen  be- 
cause it  was  not  radically  different  than  an  average  year.  It  must  be  kept 
in  mind  by  the  reader  that  the  conclusions  reached  in  this  study  are  based 
on  one  fiscal  year,s  data  and  oare  should  be  taken  in  applying  the  results 
of  this  study  to  other  years*  The  study  excludes  patronage  refunds  from 
regionals  because  the  efficiency  of  the  firm  itself  is  the  essence  of  this 
study.  This  study  includes  only  firms  which  are  considered  cooperative  re- 
tail petroleum  associations*  The  firm  to  an  individual  cooperative  retail 
petroleum  association  when  it  meets  two  requirements!  first,  it  must  be  an 
association  established  with  cooperative  principles  as  a  local  retail  pur- 
chasing firmi  second,  fifty  psroent  or  more  of  the  firm's  sales  must  be 
composed  of  petroleum  and  related  products* 

The  method  used  in  this  study  was  the  compiling  of  the  aotual  informa- 
tion from  the  individual  cooperatives'  balance  sheets  and  operating  state- 
ments* This  information  was  then  analyzed  by  use  of  statistical  tools  to 
detarmine  the  effectiveness  of  the  individual  firms  in  attaining  economic 
goals*  The  level  of  significance  for  the  statistical  results  is  the  10 
percent  level* 
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ANALYSIS  OF  ECONOMIC  FACTORS 
RELATIVE  TO  SUCCESS 


Success  is  defined  as  a  favorable  termination  of  a  venture*  There  are 
a  number  of  economic  factors  relative  to  success*  This  study  was  concerned 
■with  an  analysis  of  these  oconomio  factors  for  'which  information  was  con- 
tained in  balance  sheets  and  operating  statements*  This  study  was  limited 
because  of  other  economic  factors  (manager's  ability,  management  practices* 
organization  and  member  loyalty)  which  cannot  be  measured  from  the  balanue 
sheet  or  operating  statement* 

Measuring  Degree  of  Success 

Measuring  degree  of  suooese  was  the  first  problem  encountered*  Degree 
of  success  was  measured  in  this  study  by  using  an  effectiveness  index*  Ef- 
fectiveness was  defined  a*  attaining  desired  economic  goals*  In  this  study 
then  an  effectiveness  index  number  was  the  firm's  degree  of  effectiveness 
in  attaining  its  economic  goal* 

In  this  study  the  economic  goal  -rcas  defined  as  the  profitability  of  the 
firm  to  its  members*  To  measuro  this  goal  two  ratios  which  are  commonly 
used  by  all  types  of  businesses  to  reflect  the  firm's  relative  profitability 
were  used*  These  two  measures  were*  percent  operating  savings  is  of  sales, 
hereafter  to  be  called  rate  of  savings ;  and  percent  operating  savings  is  of 
member  equity  (net  worth),  hereafter  to  be  called  rate  of  return*  Operating 
savings  are  defined  as  the  total  gross  margin  minus  both  total  expenses  and 
patronage  refunds  from  regionals*  Operating  savings  thus  reflects  only  the 
income  received  by  the  cooperative  at  the  local  level* 
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The  effectiveness  index  was  based  upon  the  following  assumption* t 
1«  A  cooperative's  goal  of  maximizing  profits  -was  assumed  to  maximite 
the  member's  return,  therefore,  it  was  assumed  that  rate  of  savings  made 
in  the  cooperatives  is  a  measure  of  profitableness* 

2*  Rate  of  return  en  investment  in  a  cooperative  was  assumed  to  corres- 
pond to  the  view  the  member  takes  of  a  similar  investment  in  his  farming 
enterprise,  therefore,  rate  of  return  was  assumed  to  be  a  measure  of 
profitableness • 

5*  Management  and  other  eoonomio  faotors  affecting  success,  that  cannot 
be  measured  from  the  balance  sheet  or  operating  statement,  are  considered 
random  variables  for  this  analysis* 

4*  Cooperatives  in  this  study  were  assumed  to  have  purchased  their  goods 
from  the  tame  wholesale  firm,  therefore,  the  costs  of  procurement  of 
goods  sold  were  assumed  to  be  the  sane  for  all  firms* 
The  effectiveness  index  wag  used  to  measure  the  varying  degrees  of  ef- 
fectiveness of  the  different  firms  in  attaining  their  economic  goal*  This 
index  was  based  on  a  combination  of  rate  of  savings  and  rate  of  return  ratios* 
A  combination  of  the  two  ratios  was  considered  to  give  a  more  aocurate  measure 
of  effectiveness  than  either  one  alone*  The  combination  modified  the  erratic 
differences  in  the  two  ratios*  The  co*'  ining  of  the  two  ratios  with  equal 
weight  was  purely  an  arbitrary  decision*  There  was  no  apparent  reason  for 
combining  them  in  any  other  way*  Using  either  rate  of  savings  or  rate  of 
return  alone  as  an  index  would  give  slightly  different  specific  results  but 
would  not  change  the  general  conclusions  of  the  study* 

More  specific  results  pertaining  to  this  data  might  be  obtained  if  the 
data  were  divided  into  two  groups  (effeotive  and  ineffective)*  In  order  to 
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divide  the  date  into  two  groups  it  was  necessary  to  select  a  level  in  the 
effect iveness  index  at  -which  the  firm  was  considered  to  be  effective.  This 
level  was  purely  an  arbitrary  decision*  The  level  selected  would  make  no 
difference  in  the  general  conclusions  but  would  help  define  the  specific 
results*  The  level  used  in  this  study  was  the  medians  of  the  two  ratios* 
This  level  was  used  because  it  was  convenient.  Those  associations  having  a 
combined  rate  of  savings  and  rate  of  return  above  the  medians  of  the  two 
ratios  were  considered  effective  in  attaining  their  economic  goal  end  these 
below  the  medians  of  the  two  ratios  were  considered  ineffective  in  attainment 
of  their  economic  goal.  It  is  necessary  that  the  reader  accept  this  arbitrary 
level  of  effectiveness  in  order  for  the  specific  conclusions  to  be  valid* 

The  reader  should  keep  in  mind  that  the  arbitrary  level  of  effectiveness 
pertains  specifically  to  the  data  used  in  this  study  and  care  should  be 
taken  in  applying  the  results  to  other  data.  The  general  conclusions  of  the 
study  are  not  affected  by  the  arbitrary  decisions  made  in  measuring  the  de- 
gree of  sucoess* 

Rate  of  return  and  rate  of  savings  were  arrayed  separately  and  medians 
were  found*  The  median  in  each  array  was  given  an  index  number  of  100  and 
all  other  rate3  are  given  corresponding  indexes.  This  computation  yielded 
a  single  index  number  for  rate  of  savings  and  rate  of  return  for  each  coop- 
erative* The  two  indexes  were  added  together  for  each  firm  and  then  divided 
by  two.  The  result  was  an  effectiveness  index  for  eaoh  individual  coopera- 
tive* 

The  median  for  rate  of  savings  was  2.82  peroent  ef  sales*  There  were 
#2.82  of  savings  for  every  flOO  sales*  This  rate  of  savings  was  given  an 
index  number  of  100*  The  median  for  rate  of  return  was  11.19  percent  of 
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member  equity.  For  every  $100  of  investment  there  was  $11.19  return.  This 
rate  of  return  was  given  the  index  number  of  100.  As  an  example  a  firm  having 
a  rate  of  saving*  of  2  percent  and  a  rate  of  return  of  15  percent  would  have 
an  index  of  70.9  for  rate  of  savings  and  154.0  for  rate  of  return.  The  ef- 
fectiveness index  would  be  70.9  plus  134.0  divided  by  two  or  205.9  divided 
by  two  which  would  be  102.95.  An  effectiveness  index  was  found  for  eaeh 
individual  cooperative  in  this  mrmner. 

If  an  individual  cooperative  has  an  effectiveness  index  of  100  or  more, 
it  was  considered  effective.  If  the  effectiveness  index  was  below  100,  the 
cooperative  was  considered  ineffective.  A  cooperative  having  an  effective- 
ness index  of  120  would  be  effective  and  a  cooperative  having  an  effective- 
ness index  of  60  would  be  ineffective.  A  frequency  distribution  of  associations 
according  to  their  effectiveness  indexes  is  shown  in  Table  1. 


Table  1.  Frequency  distribution  of  149  Midwestern  petroleum  associations 

by  effectiveness  index,  1952-5?, 

Effectiveness  index       Number  of  associations 

— —         HIM—     ■■Wih.iii     ■       II      ■         .1  PP—       ■»■■.■!■■■     ■■.■■—■■■■IwilHlllH       H.I.IHWI illHMI.IHil..JI.III.Hil..ll.l.Mi.       I     I     I  ■■    ■!■    HI  ■—  I     ■■    ■■    — 

400  and  over  8 

300  to  399  9 

200  to  299  18 

100  to  199  60 

0  to   99  40 

-99  to    0  0 

-199  to  -100  12 

-299  to  -200  4 

-399  to  -300  4 

Over   -400  9 


Total  149 
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Seleotian  of  the  Variables  that  Influence  Degree  of  Success 

The  variables  to  be  studied  were  selected  in  the  following  wayst  sug- 
gestions of  cooperative  advisors,  observation  and  study  of  the  data,  and 
general  knowledge* 

It  is  thought  that  the  advisors  in  the  petroleum  cooperative  industry 
believe  that  sise  of  business  and  extension  of  credit  have  influenoe  on  the 
success  of  a  petroleum  cooperative* 

By  observation  and  study  of  the  data  the  investment  in  the  local  coop- 
erative was  chosen  as  a  variable  which  would  influenoe  suoeess* 

General  observation  and  knowledge  suggests  that  gross  margin  would  have 
a  positive  relation  to  success  and  that  total  expenses  would  have  an  inverse 
relationship  to  success • 

Extension  of  Credit 

Extension  of  credit  in  cooperatives  has  been  discussed  by  cooperative 
leaders  for  a  number  of  years*  The  so-called  principle,  cash  trading,  has 
been  used  increasingly  less  in  the  past  few  years  beoause  of  the  retail 
competition  which  a  cooperative  faces*  The  nature  of  the  farm  customer's 
business  requires  credit  beoause  of  its  seasonal  returns  and  beoause  of 
rising  oosts  of  the  farming  industry*  The  cooperative^  competitors  and 
the  nature  of  cooperative's  customer's  business  has  caused  the  majority  of 
retail  cooperatives  to  extend  credit*  "What  effeot  does  the  amount  of  credit 
extension  have  on  the  suoeess  of  cooperatives?  The  purpose  of  this  study 
was  to  take  an  objective  look  at  extension  of  credit  in  cooperatives  to  de- 
termine what  has  actually  happened  in  the  extension  of  credit  and  -what  was  its 
effect  upon  success* 
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Measuring;  Credit  Extension*  The  data  used  were  taken  from  the  balance 
sheet*  and  operating  statements  of  149  retail  petroleum  cooperatives  of  six 
aidwestern  states  for  the  1952-53  fiscal  year.  Days  of  sales  in  accounts  re- 
ceivable were  used  as  the  measure  of  extension  of  credit*1  Days  of  sales  in 
accounts  receivable  were  computed  for  each  firm  by  taking  the  total  sales  of 
the  year  and  dividing  it  by  565  days.  This  gives  the  average  sales  per  day. 
This  figure  was  then  divided  into  the  accounts  receivable  figure  in  the 
cooperative's  balance  sheet  at  the  end  of  the  fisoal  year.  The  figure  ob- 
tained was  days  of  sales  in  accounts  receivable.  An  example  of  this  might  be. 
a  firm  with  total  sales  of  #365.000.  divided  by  365  days  in  a  year  would  give 
#1,000  sales  as  the  average  day's  business*  The  accounts  receivable  figure 
is  140,000.  This  figure  divided  by  the  average  day's  sales  of  #1,000  would 
give  40  days  of  sales  in  accounts  receivable.  The  number  of  days  of  sales  in 
aecounts  receivable,  hereafter  to  be  called  days  of  sales,  in  this  data  had  a 
range  of  zero  days  of  sales  to  60.7  days  of  sales.  A  frequency  distribution 
of  associations  aocording  to  days  of  sales  in  aeoounts  receivable  is  shown  in 
Table  2* 

Analysis  of  All  Associations.  Analysis  of  all  associations  (149)  was 
done  by  use  of  simple  linear  regression  analysis.  A  simple  linear  regression 
relationship  between  days  of  sales  and  effectiveness  index  gave  a  regression 
coefficient  of  -1.55  with  a  probability  of  more  than  .40.  The  null  hypothesis 
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Aeoounts  receivable  in  this  study  are  defined  as  the  open  accounts 

on  $he  books  at  the  end  of  the  fisoal  year  that  ordinarily  draw  no 
interest  and  are  held  by  the  firm  without  security  or  collateral. 
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Table  2.  Frequency  distribution  of  149  Midwestern  petroleum  association* 
by  days  of  sales  in  accounts  receivable,  1952-53. 


Days  of  sales  in 
accounts  receivable 


Number  of  associations 


0  -  6.9 
7  -  15,9 
14  -  20.9 
21  -  27.9 
28  -  34.9 
35  -  41.9 
42  -  48.9 
49  -  55.9 
56  -  62.9 

Total 


16 
38 
26 
31 

22 
12 

2 

1 
1 

149 


was  accepted.  The  regression  statistics  are  shown  in  Table  3.  A  simple 
linear  regression  line  is  shown  in  Fig.  1.  In  accepting  the  null  hypothesis 
the  regression  coefficient  was  considered  not  to  be  significantly  different 
from  zero. 

There  was  no  significant  relation  between  extension  of  credit  and  ef- 
fectiveness. This  means  that  within  the  limits  of  the  data  used  the  exten- 
sion of  credit  did  not  influence  the  effectiveness. 


Table  3.  Simple  linear  regression  statistics  for  149  Midwestern  petroleum 
associations,  1952-53. 


Extension  of  t 
credit  (T)    * 
related  tot   t 

| 

Regression  coefficient  i 
b     t            P 

i                                                   i 
i  Correlation  coefficient  t 
i   r     i       P     t 

Constant 

& 

Effectiveness 
index  (X) 

-1.65      >  .40 

.0624 

>.05 

71.7 

Total 

expenses  (X) 

.0687    <  .001 

•262 

<.oi 

15.08 

Gross 
margin  (X) 

.0795    <  .001 

•262 

<  .01 

16.07 
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10      20      90      40      SO 
Bays  of  Sales  in  Accounts  Receivable 

Fig*  1*  Relation  of  days  of  sales  in  accounts  receivable  (X)  and  effective- 
ness index  (Y)  by  size  groups  for  149  Midwestern  petroleum  associa- 
tions, 1952-53. 


As  will  be  shown  later  in  the  text  the  two  main  economic  factors  influ- 
encing effectiveness  in  this  study  were  gross  margin  and  total  expenses*  There 
was  evidence  that  the  relation  between  extension  of  credit  and  effectiveness 
might  be  explained  by  these  two  factors*  A  simple  linear  regression  relation- 
ship was  computed  with  each  of  these  two  factors  as  to  the  influenoe  that  ex- 
tension of  credit  had  on  them*  The  regression  coefficient  for  gross  margin 
was  .0796  with  a  probability  of  less  than  *001*  The  regression  coefficient 
for  total  expenses  was  *0687  with  a  probability  of  less  than  .001*  The  null 
hypothesis  was  rejected  in  both  cases*  Regression  statistics  are  shown  in 
Table  5*  Linear  regression  lines  are  shown  in  Fig.  2*  From  observation  of 
the  regression  lines  and  the  regression  coefficients  it  was  apparent  that 


17 


22  -       All  Associations 


b  =   .0687,  P<.001 


to 


w    20- 


o 

o 

H 

«3= 


B, 


18- 


UU 

22 


Large  Associations 


b  =  .0793,  P<.01 


b  =  .0872,  P<.005 
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Small  Associations 


b  =  .0731,  P>.20 


b  =  .0961*,  P<  .06 


Gross  Margin 

Total  Expense 


60 


I 1 1 1 1 

0       10      20      30      1*0      50 
Days  of  Sales  in  Accounts  Receivable 
Fig.  2.  Relation  of  days  of  sales  in  accounts  receivable  (X)  and  gross 
margin  (Y)  and  total  expenses  (Y)  by  size  groups  for  li*9  Mid- 
western petroleum  associations,  1952-53. 


as  day*  of  sales  increase  gross  margin  rises  faster  than  total  expenses.  This 
would  indieate  a  surplus  of  gross  margin  over  expenses  and  suggest  that  the 
effectiveness  index  should  rise*  As  is  seen  in  Pig*  1  the  regression  line  for 
the  149  associations  has  a  negative  slope*  The  surplus  of  gross  margin  ap- 
parently does  not  have  enough  weight  to  offset  other  factors  that  influence 
effectiveness* 

The  opinion  of  many  cooperative  leaders  has  been  that  extension  of  credit 
was  a  detriment  to  effectiveness*  This  evidence  presented  would  seem  to  offer 
a  different  opinion*  The  result  of  the  information  found  by  the  study  of  the 
149  associations  would  be  that  the  extension  of  credit  does  not  seem  to  effect 
effectiveness* 

The  149  associations  were  broken  into  two  size  groups,  under  $100,000  and 
over  #100,000  sales*  The  small  size  group  was  made  up  of  39  associations  and 
the  large  size  group  had  110  associations* 

Analysis  of  Small  Associations*  A  simple  linear  regression  was  run  with 
the  small  group  between  the  effectiveness  index  end  days  of  sales*  The  re- 
gression coefficient  was  2*9  with  a  probability  of  greater  than  *50*  The 
null  hypothesis  was  accepted*  Regression  statistics  are  found  in  Table  4* 

Table  4*  Simple  linear  regression  statistics  for  59  Midwestern  petroleum 
associations,  having  less  than  $100,000  sales,  1962-55. 


Extension  of  t 
credit  (Y)   i 
related  tot   t 

i 

Regression  coefficient  i 

b     t      P    j 

t 

i  Correlation 
r      i 

: 

coefficient  t 

P   t 

Constant 

a 

Effectiveness 
index  (X) 

Total 

expenses  (X) 

Gross 
margin  (X) 

2*906 
•0751 
.0964 

^•60 
>*20 

<*10 

•1126 
•2085 
.3159 

>*05 
>.06 
<*06 

-145.74 
15.70 

14.75 

A  linear  regression  liue  is  shown  for  the  small  group  in  Fig*  1*  Although 
the  regression  coefficient  was  not  significant,  the  regression  line  has  a 
positive  slope*  This  slope  might  be  explained  by  the  relationship  of  gross 
margin  with  extension  of  credit  and  total  expenses  with  extension  of  credit* 
The  regression  coefficient  for  gross  Margin  was  .0964  with  a  probability  of 
•05*  The  null  hypothesis  was  rejected*  The  regression  coefficient  for  total 
expenses  was  .0731  with  a  probability  of  more  than  .20,  The  null  hypothesis 
was  accepted.  Acceptance  of  the  null  hypothesis  in  the  total  expenses  re- 
lationship means  that  the  regression  ooeffioient  would  not  be  significantly 
different  from  zero*  By  oomparing  the  gross  margin  coefficient  with  the 
total  expenses  ooeffioient  there  would  be  a  surplus  of  gross  margin.  This 
would  tend  to  give  the  effectiveness  index  relationship  a  positive  slope* 
Because  of  the  non-significant  relationship  between  total  expenses  and  ex- 
tension of  credit,  the  positive  slope  of  the  effectiveness  index  would  be 
accentuated.  Simple  regression  lines  for  the  grocs  margin  and  total  expense 
relationships  with  extension  of  credit  are  shown  in  Figure  2. 

It  can  be  seen  in  the  evidenoe  above  that  gross  margin  would  rise  and 
total  expenses  would  not  be  likely  to  change  as  extension  of  credit  wag 
increased*  There  would  not  be  any  tendency  of  the  effectiveness  index  to 
fall  with  this  evidence*  However,  the  relationship  of  effectiveness  and 
extension  of  oredit  was  not  significant  and  would  suggest  that  extension 
of  credit  would  not  cause  the  effectiveness  index  to  vary  in  this  small 
group* 

Analysis  of  Large  Associations.  A  simple  linear  regression  was  computed 
with  the  large  group  between  the  effectiveness  index  and  days  of  sales*  The 
regression  coefficient  was  -2.55  with  a  probability  of  more  than  *40.  The 
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null  hypothesis  was  accepted.  Regression  statistics  are  found  in  Table  6. 
A  simple  regression  line  is  shown  in  Fig.  1.  Slope  of  the  regression  line 
was  negative.  This  slope  might  he  explained  "by  the  relationship  of  gross 
margin  and  total  expenses  to  the  extension  of  credit.  A  simple  regression 
relationship  was  computed  for  gross  margin  and  for  total  expenses  in  relation 
to  extension  of  oredit.  The  regression  oooffioient  for  gross  margin  -was 
.0795  with  a  probability  of  .01.  The  null  hypothesis  was  rejected.  The  re- 
gression coefficient  for  total  expenses  was  .0S72  with  a  probability  of  .006« 
The  null  hypothesis  was  rojee+ed.  Simple  regression  lines  may  be  seen  in 
Fig.  2.  As  was  seen  in  the  regression  coefficients  and  the  regression  lines 
total  expenses  rise  faster  than  gross  margin.  This  would  give  a  surplus  of 
expenses  over  margin  and  would  indioate  a  negative  slope  in  the  relation  of 
effectiveness  to  extension  of  credit. 

Table  5.  Simple  linear  regression  statistics  for  110  Midwestern  petroleum 
associations,  having  more  than  $100,000  sales,  1952-53. 


Extension  of  : 
credit  (Y)   t 
related  to»  t 

1 

Regression  coefficient  : 
b     t      Pi 

Correlation 
r     i 

i 
coefficient  i 
P 

I 

!  Constant 

t    a 

Effectiveness 
index  (x£ 

-2.55 

>.40 

-.1132 

>.05 

155.56 

Total 

expenses  (X) 

.0872 

<.005 

.2785 

<^.01 

14.48 

Gross 

margin  (X) 

.0795 

<.01 

•2645 

<.01 

16.41 

To  summarize  the  results  in  the  large  group,  non-significance  of  the 
relation  of  effectiveness  to  extencion  of  oredit  indicates  that  as  credit 
was  extended  the  effectiveness  index  did  not  change. 
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Stannary  and  Conclusions*  In  summarizing  extension  of  oredit  and  it* 
relation  to  the  effectiveness  index,  the  ooaiolusion  of  this  section  was  that 
the  slope  of  the  regression  lines  of  the  different  size  groups  and  the  rate 
of  slope  of  the  regression  lines  in  the  r&lation  of  grosr  margin  and  total 
expenses  to  extension  of  credit  rare  an  indication  of  the  amount  of  careful- 
ness with  which  a  firm  should  regulate  its  oredit  policy.  The  small  group 
could  be  a  little  mor3  lenient  v.ith  its  credit  policy  than  the  large  group. 
The  conclusion  of  this  study  was  that  the  extension  of  credit,  within  the 
limits  of  this  study,  does  not  cause  a  variance  in  the  effectiveness  index, 
that  is,  that  as  credit  was  extended  the  effectiveness  index  does  not  change* 
To  cheok  the  possibility  of  these  results  being  applicable  only  to  a  particu- 
lar situation,  other  data  were  compared  5n  the  same  way  for  a  different  year 
with  even  more  marked  resu?..ts. 

The  conclusions  of  this  section  are  not  along  the  same  line  of  thinking 
as  opinions  of  some  cooperative  leaders  or  as  conclusions  of  other  studies 
made  of  credit*  The  results  of  this  section  were  considered  to  bo  of  suah 
significance  as  to  warrant  a  speoial  section.  The  including  of  these  result! 
was  not  to  infer  that  a  thorough  study  of  credit  was  made.  Study  of  credit 
was  limited  only  by  limitations  of  the  data.  The  conclusions,  however, 
should  be  helpful  to  future  studies  of  credit. 

Sise  of  Business 

■What  is  the  effect  of  size  of  business  on  the  effectiveness  of  a  petrol- 
eum cooperative?  Are  economies  of  scale  evident  ?  These  questions  define  the 
problem  approached  in  this  section* 


H'he  extension  of  oredit  analysis  as  done  with  46  Kansas  petroleum 
associations,  1955  data,  is  discussed  in  Appendix  1. 
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Measuring  Size  of  Business.  Size  of  business  was  measured  by  total 
sales*  Total  sales  are  defined  as  the  cost  of  goods  sold  plus  the  margin  on 
the  goods  sold.  The  figure  of  total  sales  was  taken  from  the  oooperative*s 
operating  statement*  Size  of  business  -was  quoted  in  $1,000  of  sales  in  this 
study*  As  an  example,  to  describe  a  business  having  $162,498  of  sales t   the 
figure  used  in  the  text  -would  be  1 162.6  of  sales* 

The  149  petroleum  cooperatives  had  a  range  in  size  of  business  from 
£23. 0  to  $1,236.0*  A  frequency  distribution  for  these  cooperatives  is  shown 
in  Table  6. 


Table  6*  Frequency  distribution  of  149  Midwestern  petroleum  associations 
by  size  of  business,  1952-58* 

Size  of  business 
($1,000  sales)  Number  of  associations 

0  -  49.9  11 

50  -  99*9  28 

100  -  149.9  88 

150  -  199.9  25 

200  -  249.9  11 

250  -  299.9  10 

500  -  349.9  7 

350  -  399.9  8 

400  -  449.9  8 

450  -  499.9  X 

500  or  over  6 

Total  148 


Simple  Linear  Regression  Analysis*  Simple  linear  regression  expressed 
a  relation  between  a  dependent  variable  and  one  independent  variable 
(Y  ■  F  (X-(yi2«»«Xn)«  Size  was  measured  in  $1,000  of  sales  and  effectiveness 
was  measured  by  the  effectiveness  index  derived  for  each  cooperative* 
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Tha  regression  coefficient  fcr  this  relationship  was  .292  with  a  prob- 
ability of  1383  than  .05.  Tha  null  hypothesis  -was  rejectad.  Statistical 
data  are  found  in  Table  7.  This  rograssion  coefficient  of  .292  would  indi- 
cata  that  as  salos  increased  $1,000  tha  effectiveness  index  would  increase 
•292.  To  obtain  an  effectiveness  index  of  100  tho  fir*  would  na<>d  $398,904 
of  sales.  This  is  shown  graphically  in  Fig.  S.  The  algebraic  equation 
shown  balow  was  used* 

The  algebraio  equation  was  Y  «  a  +  bX.  T  was  the  danendent  variable 
effectiveness  indax.  X  was  tha  independent  -variable  salas  in  $1,000*  a  was 
the  constant  (a  *  T  -  bX%  b  was  the  regression  coefficir.it.  Sffeetiveness 
index  of  100  was  desired,  b  was  .292  and  a  was  -16.48.  $598.9  sales  was 
necessary  to  obtain  an  effectiveness  index  of  100» 

This  simple  linear  regression  relationship  was  significant  at  less  than 
.10  percent  level,  which  was  the  level  of  significance  used  in  this  study. 
The  relationship  shows  that  there  was  some  relation  between  size  and  effec- 
tiveness index,  but  It  indicates  that  size  had  a  very  small  influence. 


Table  7.  Simple  linear  regression  statistics  for  149  Midwestern  petroleum 
associations,  1962-55. 


Effectiveness  index: 

Regression  coefficient: 

Correlation 

coefficienti 

Constant 

(Y)  related  to*    t 

b    t     P    * 

r    t 

P      t 

ft 

Sales  (X) 

•292    <.05 

.169 

<.05 

-16.48 

Gross  margin  (X) 

31.66    <.001 

•388 

<.01 

-618.58 

Total  expenses  (X) 

-39.68    <  .001 

-.396 

<.01 

629.57 

Investment  in 

local  co-op  (X) 

7.97    <.001 

•506 

<.0l 

-451.44 
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Fig,  3.  Relation  between  size  of  business  (X)  and  effectiveness  index  (Y) 
for  148  Midwestern  petroleum  associations,  1952-63. 

Multiple  Regression  Analysis.  Simple  linear  regression  is  limited  in 
its  assumption  that  only  one  independent  variable  affects  the  dependent 
variable.  Multiple  regression  does  not  have  this  limitation  and  is  generally 
considered  by  statisticians  a  more  complete  measure  of  a  relationship.  Multi- 
ple regression  expresses  the  relation  between  a  dependent  variable  and  a 
number  of  independent  variables.  The  generally  accepted  equation  is  Y  a  F 
(xl*  *2*   *s*  x4/c5,,xn)»  Multiple  regression  measures  an  interrelated  effect 
of  a  number  of  independent  variables  on  a  dependent  variable.  The  net  effect 
Of  an  independent  variable  on  the  dependent  variable  may  be  approximated  by 
varying  a  given  independent  variable  and  holding  the  other  independent  vari- 
ables oonstant  at  their  averages.  This  nullifies  the  limitation  caused  by  use 
of  simple  linear  regression  beoause  it  measures  the  influence  on  the  dependent 
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variable  of  a  given  Independent  variable  plus  the  added  influence  of  the 
other  independent  variables. 

The  purpose  of  this  section  was  to  sWtsroine  if  size  has  an  influence 
on  effectiveness.  Simple  linear  regression  analysis  suggested  that  there 
■was  such  a  relationship.  Simple  linear  regression  relationships  wore  cal- 
culated for  a  number  of  other  variables  to  determine  if  they  influenced  ef- 
fectiveness. The  results  were  that  three  other  variables,  gross  margin  an 
sales,  total  expenses  and  percent  of  member  oquity  invested  in  the  local 
cooperative  -wore  found  to  influjnoo  effectiveness.  These  variables  were  then 
included  as  variables  in  the  multiple  regression  equation.  They  will  be 
discussed  individually  later  in  the  text. 

The  specific  multiple  regression  equation  used  was  (effectiveness  index 
was  a  funotion  of  gross  aargin,  total  expenses,  size  of  business  and  invest- 
ment in  local  cooperatives).  This  equation  expressed  algebraically  was 
SI  ■  P  (XG,  XE,  Xs,  Xx).  Statistical  results  of  this  equation  are  shown  in 
Table  8. 


Table  8.  Multiple  regression  statistics  for  149  Midwestern  petroleum 
associations,  1952-52. 


Effectiveness     j 
index  (i£l)       g 

Regression  coefficients 

♦ 

t 

• 

Average 

X 

t 

t 

Partial 
correlation 

related  tot       : 

a       t         t 

t    P 

coefficients 

Gross  margin  (X^) 
Total  expenses  (XE) 
Sales  (Xc) 
Investment  in 
local  co-op  (Xj) 

45.457    8,458 
-42.867   -9.106 
-  .000819  -.008 

3.96     4.177 

<.ooi 
<.ooi 

>.90 

-c.ooi 

17.  6« 

16.47 

195.20 

69.22 

,557 

-.583 
-.00047 

.251 

S  =  .7568,  S2 

s  .5627,  d.f.  4  and 

144,  F  ■ 

48 

•26,  a  « 

-273.98 

26 

The  result  of  the  computations  gave  the  regression  coefficient  for  size 
as  -.000819  with  a  probability  of  more  than  *50*  This  means  that  the  regres- 
sion coefficient  was  not  significantly  different  from  zero  and  that  the  ef- 
fect ireness  index  was  not  influenced  either  way,  plus  or  minus,  by  site  of 
business* 

Chi  Square  Analysis*  The  statistical  tool  of  chi  square  was  used  to 
determine  the  variation  from  an  aocepted  standard  or  hypothesis*  In  this 
study  it  was  used  to  determine  if  there  was  any  variation  in  chances  of  an 
association  being  effective  as  the  size  of  a  business  changes* 

The  data  used  in  setting  up  the  effectiveness  index  was  based  on  the 
medians  of  the  two  arrays  of  rate  of  savings  and  rate  of  return*  The  standard 
or  hypothesis  was  assumed  to  be  a  1»1  ratio  or  a  50-50  ohanee  of  being  effec- 
tive* Table  9  shows  the  chi  square  results*  The  pooled  ohi  square  (or  all 
associations)  has  a  chi  square  of  *S28  with  a  probability  of  more  than  *50 
of  getting  a  larger  chi  square  if  the  hypothesis  (HQ)  was  true*  Hypothesis 
of  111  ratio  was  accepted* 

The  data  were  divided  into  three  sise  groups*  Size  groups  were  (under 
$100,000  sales,  $100,000  to  $200,000  sales  and  over  $200,000  saloa)*  Chi 
squares  for  the  under  $100,000  and  $100,000  to  $200,000  size  groups  were 
found  to  be  1*254  and  *397  respectively,  with  a  probability  of  greater  than 
•10  of  obtaining  a  larger  chi  square  if  H  were  true*  H  was  aeoepted  in 
these  two  groups*  Chi  square  results  are  shown  in  Table  9*  The  over  $200,000 
sales  group  had  a  chi  square  of  1*68  with  a  probability  of  less  than  *01  of 
getting  a  larger  chi  square  if  HQ  were  true*  In  this  ease  the  HQ  of  ltl 
ratio  was  rejeeted*  The  large  size  group  has  a  ratio  significantly  different 
from  the  hypothesis  ltl  ratio*  Another  cheek  of  homogeneity  of  the  data  was 
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the  usa  of  contingency  chi-square.  H0  for  a  contingency  chi  square  was  the 
total  of  effective  associations  against  the  total  of  ineffective  association*. 
H0  «as  52  peroent  of  the  association*  were  effective  and  48  percent  were  in- 
effective. Contingency  ohi  square  ires  9.026  with  a  probability  of  .025  that 
a  larger  ohi  square  could  be  obtained  if  H0  were  true.  HQ  was  rejected  and 
the  data  were  not  considered  to  be  homogeneous.  The  contingency  chi  square 
result  above  suggests  that  there  were  different  ratios  in  the  data.  Use  of 
confidence  intervals  throw  more  light  on  the  difference  of  ratios.  Using  an 
interval  of  probability  of  0.99  it  was  expected,  allowing  for  sampling  error, 
about  99  of  the  intervals  out  of  100  would  contain  the  true  percentage.  It 
is  noticed  in  Table  9  that  with  a  confidence  interval  of  0.99  (CIgg)  the  true 
percentage  for  the  small  group  would  lie  between  23.6  and  64.76.  The  true 
percentage  for  the  large  group  would  lie  between  49.4  and  84.6.  By  observa- 
tion it  was  apparent  that  the  ratio  for  effective  associations  would  have  more 
chance  of  being  above  50  percent  in  the  larger  size  group  than  it  would  in  the 
smaller  site  group.  Similar  information  and  results  were  obtained  from  data 
of  different  years.1 

Relation  to  Gross  Margin  and  Total  Expenses.  Gross  margin  was  the 
difference  between  cost  of  goods  sold  and  total  sales.  Gross  margin  was 
expressed  in  this  study  as  peroent  of  Bales.  Total  expenses  was  the  dif- 
ference between  the  total  (of  gross  margin  plus  other  savings)  minus  the 
total  (of  operating  savings  plus  patronage  refunds  from  regionals  plus  other 
income).  Total  expenses  are  all  variable  expenses  and  fixed  expenses  inourred 


The  use  of  ohi  square  for  testing  the  chances  of  effectiveness  in  re- 
lation to  size  groups  was  done  with  data  from  the  years  1951-52  and  1955. 
The  results  are  shown  in  Appendix  2. 
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during  a  fisoal  year.  Total  expenses  were  expressed  in  the  text  as  peroent 
of  sales* 

Simple  regression  relationship  wag  computed  for  size  of  business  and 
gross  margin*  The  regression  coefficient  was  #00249  with  a  probability  of 
more  than  «10*  The  null  hypothesis  was  accepted*  Regression  statistics 
are  shown  in  Table  10.  This  result  indicates  that  there  was  no  significant 
relation  between  gross  margin  and  size  of  business* 

Table  10*  Simple  linear  regression  statistics  of  gross  margin  and  total 
expenses  in  relation  to  size  for  149  Midwestern  petroleum 
associations,  1952-55* 


Sited  business  (30  t   Regression  coefficient  t  Correlation  coefficient  t  Constant 

related  tot  t     b    t     P    ~~t         ~~r         t     F" i   *■ 

Gross  margin  (T)      .00249     >*10         *118      ^.06       17.17 
Total  expenses  (T)   -.00288     ^>*10        -.126      >.05       17*05 


▲  simple  linear  regression  relationship  was  computed  for  total  expenses 
and  size  of  business*  The  regression  coefficient  was  -.0028  with  a  probabil- 
ity of  more  than  .10*  The  null  hypothesis  was  accepted*  There  was  no  sig- 
nificant relation  between  total  expenses  and  size  of  business* 

Economies  or  diseconomies  of  scale  are  apparent  in  industries  where  there 
is  a  significant  relation  between  size  and  gross  margin  or  size  and  total  ex- 
penses* It  is  probable  there  are  neither  eoonomies  or  diseconomies  of  scale 
in  these  data  or  in  the  retail  cooperative  petroleum  industry*  Economies  of 
scale  are  less  evident  in  low  fixed  cost  industries  than  they  are  in  high 
fixed  cost  industries*  Retail  petroleum  industry  was  considered  in  the  low 
fixed  cost  category.  There  was  variation  in  expenses  and  margins  in  these 
associations*  This  variation,  however,  was  not  due  to  size* 
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Sumnary  and  Conclusions*  In  summary,  simple  linear  regression  showed  a 
significant  relation  between  size  and  the  effectiveness  index,  but  the  in- 
fluenoe  of  sis*  on  the  effectiveness  index  was  small*  By  the  use  of  multi- 
ple regression  it  was  found  that  size  had  no  significant  relation  with  the 
effectiveness  index  when  the  inf luenoe  of  other  variables  was  taken  into 
account*  Chi  square  suggested  there  was  a  difference  in  the  ratios  between 
effective  and  ineffective  associations  in  different  size  groups*  Chi  square 
also  indicated  that  associations  of  the  large  size  group  had  a  better  chanoe 
for  their  true  percentage  of  effective  associations  being  greater  than  50 
percent*  Simple  regression  relationships  between  size  and  gross  margin  and 
size  and  total  expenses  indicated  that  there  was  no  significant  relationship 
between  size  and  gross  margin  and  size  and  total  expenses* 

In  conclusion  it  cannot  be  said  that  there  was  a  relation  between  size 
and  effectiveness.  Nor  can  it  be  said  that  there  was  no  relation  between 
size  and  effectiveness*  It  is  possible  to  say,  however,  that  there  seemed 
to  be  more  chance  of  effectiveness  in  an  association  with  more  than  $200,000 
sales  than  there  was  in  an  association  with  less  than  $100,000  sales* 

Investment  in  the  Local  Cooperative 

Investment  in  the  looal  cooperative  was  the  total  member  equity  minus 
investment  in  other  cooperatives*  Of  the  total  investment  in  a  local  coopera- 
tive, does  the  amount  invested  in  other  cooperatives  influence  the  effective- 
ness of  an  association  in  obtaining  their  economic  goal?  This  information 
was  taken  from  the  firm's  balance  sheet*  Investment  in  the  looal  coopera- 
tive, hereafter  called  investment,  was  expressed  in  this  study  as  a  percent 
of  the  member  equity.  The  investment  in  this  data  varied  from  000.0  percent 
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to  99.4  percent  of  the  member  equity.  A  frequency  distribution  of  associa- 
tions according  to  percent  of  investment  is  shora  in  Table  11. 

Table  11.  Frequency  distribution  of  149  Midwestern  petroleum  associations 

by  pereent  investment  in  the  local  cooperative,  1962-53. 


Peroent  of  investment 

in  local  cooperative  Number  of  associations 

0-9.9  • 

10  -  19.9  2 

20  -  29.9  1 

30  -  39.9  8 

40  -  49.9  11 

50  -  59.9  SO 

60  -  69.9  61 

70  -  79.9  20 

80  -  89.9  « 

90  -  99.9  4 

Total  149 


Simple  Linear  Regression  Analysis*  As  was  stated  earlier,  simple  linear 
regression  was  used  to  determine  the  relation  between  the  effectiveness  index 
and  investment.  The  regression  coefficient  was  7.97  with  a  probability  of 
less  than  .001.  The  null  hypothesis  was  rejected.  Regression  statistics  are 
shown  in  Table  7.  In  Fig.  4  a  simple  linear  regression  line  shows  that  in 
order  to  have  an  effectiveness  index  of  100,  66.68  percent  of  the  member 
equity  must  be  invested  in  the  looal  cooperative.  The  algebraio  equation 
was  T  ■  a  *  bxj  T  •  effectiveness  index,  a  was  a  constant  -431.44  (a  s  y  -  bx) 
and  the  regression  coefficient  was  7.97. 

There  was  a  significant  relation  between  investment  and  the  effectiveness 
index.  As  the  cooperative  invests  less  of  its  member  equity  in  the  local 
cooperative  the  effectiveness  index  decreases* 
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b  =  7.967 
P  ^.001 
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75 


100 


Percent  Investment  in  the  Local  Cooperative 
Fig.  h.     Relation  between  investment  in  local  cooperative  (X)  and  effective- 
ness  index  (Y),  for  1^9  Midwestern  petroleum  associations,  1952-53. 


Ilultiple  Regression  Analysis*  Investment  -wan  used  as  one  of  the  inde- 
pendent variables  in  the  specific  multiple  regression  equation,  El  *•  Xg  Xg, 
Xg,  Xj,  Xj  was  the  independent  variable  investment.  Xq.  was  the  independent 
variable  gross  margin.  Xg  -was  the  independent  variable  total  expenses.  Xg 
was  the  independent  variable  sise.  EI  was  the  dependent  variable  effective- 
ness index. 

The  regression  coefficient  of  investment  was  5.96  with  a  probability  of 
less  than  .601.  The  null  hypothesis  was  rejected.  Multiple  regression 
statistics  are  shown  in  Table  8. 


It  was  possible  to  show  the  approximate  relation  between  investment  and 
the  effectiveness  index  by  varying  investment  and  holding  the  other  inde- 
pendent variables,  Xq,  Xg,  and  Xg,  constant  at  their  averages* 

To  obtain  a  suooess  index  of  100  the  algebraio  equation  shown  below 
was  used* 

a  *  -273.98 

gl  «  a  +  bXg  +  bXg  t  bXg  4  bXj 

100  •  -273.98  *»  46.46  (17.66)  +  (-45.87)  (16.47)  *  (-•000819) 
(195.2)  +  3.96Xj 

3.962-j  s  295,26 

Xj  *  74.66 
In  order  to  obtain  an  effectiveness  index  of  100,  74.66  percent  of  member 
equity  needs  to  be  invested  in  the  local  cooperative.  Figure  6  shows  the 
regression  line  of  investment  in  relation  to  effectiveness  index  when  the 
other  independent  variables  are  taken  into  account. 

Summary  and  Conclusions.  The  results  of  this  section  show  a  signifi- 
cant positive  relation  between  effectiveness  index  in  both  linear  regression 
and  multiple  regression  relationships* 

For  the  firm  to  have  an  effectiveness  index  of  100,  it  needs  to  have 
74.66  peroent  or  more  of  its  member  equity  invested  in  the  local  coopera- 
tive* This  suggests  that  as  the  looal  cooperative  patronizes  the  regional 
on  the  assumption  that  the  regional  does  not  pay  baok  the  patronage  refund, 
but  holds  it  in  a  revolving  fund  or  some  similar  type  of  investment  for  the 
local  cooperative,  the  looal  cooperative  must  replenish  its  own  member  equity 
to  keep  the  rate  of  investment  in  the  looal  cooperative  from  decreasing  the 
firm's  chances  for  effectiveness* 
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Percent  Investment  in  the  Local  Cooperative 

Fig.  5.  Multiple  regression  relation  between  investment  in  local  coopera- 
tive (X)  and  effectiveness  index  (El),  with  XG,  Xg,  and  Xs  held 
constant  at  their  averages,  for  149  Midwestern  petroleum 
associations,  1952-53. 


Other  Faotors  Affecting  Degree  of  Suooess 


There  are  two  other  factors  known  to  be  influencing  effectiveness. 
These  are  gross  margin  and  total  expenses.  It  was  well  known  that  these 
two  factors  would  influence  effectiveness.  There  are  two  reasons  for  using 
them  in  this  study.  First,  was  to  measure  their  net  effect  on  effectiveness. 
Seeondly,  was  to  use  them  in  a  multiple  regression  relationship  to  measure  the 
influence  of  other  variables  on  effectiveness. 

Gross  Margin.  Gross  margin  was  the  total  sales  minus  cost  of  goods 
sold.  Gross  margin  was  measured  in  percent  of  sales.  The  range  of  gross 
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gin  in  this  data  was  9.23  to  26.83.  A  frequency  distribution  of  associa- 
tions according  to  gross  margin  is  shown  for  thu  149  associations  in  Table  12* 

Table  12*  Frequency  distribution  of  149  Midwestern  petroleum  association* 
"by  peroent  of  gross  margin,  1252-53  • 


Gross  margin  in 

percent  of  sales  Number  of  as  sociat iotas 


: 


9.0  -  10 JB  4 

11.0  -  12.9  12 

13.0  -  14.9  16 

15.0  -  16.9  38 

17.0  -  18.9  51 

19.0  -  20.9  29 

21.0  -  22.9  15 

23.0  -  24.9  7 

25.0  -  26.9  4 

Total  149 


Simple  linear  regression  analysis  was  used  to  determine  if  gross  margin 
was  influencing  effectiveness.  The  regression  coefficient  ras  31.66  with  a 
probability  of  .001.  The  null  hypothesis  was  rejeoted.  Statistical  data 
are  shown  in  Table  7.  In  order  for  the  firm  to  bs  effective  an  effectiveness 
index  of  100  or  more  is  necessary.  The  algebraic  equation  &a  follows  was 
used. 

Y  «  a  f  bl 

Y  »  Effectiveness  index  (100) 
a  "  constant  (-518.58) 

b  »  regression  coefficient  (31.66) 
X  *  gross  margin 

The  percentage  of  gross  margin  needed  for  an  effectiveness  index  of  100 
was  19.54.  A  simple  regression  line  for  this  relationship  is  shown  in  Fig.  6. 
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Fig.  6.  Relation  between  gross  margin  (X)  and  effectiveness  index  (Y),  for 
149  Midwestern  petroleum  associations,  1952-53. 


Multiple  regression  analysis  was  used  to  measure  the  net  effect  of  gross 
margin  on  effectiveness  index.  The  regression  coefficient  was  45.46  with  a 
probability  of  less  than  .001,  The  null  hypothesis  was  rejected.  Statistical 
results  are  shown  in  Table  8*  The  specific  algebraic  equation  used  was 
BI  ■  a  *  big  *  bXE  4  big  ♦  bXI#  EI  ■  effectiveness  index  (100),  a  ■  oonstant 
(-273.98),  Xq  •  gross  margin,  XE  a  total  expenses,  Xg  a  total  sales,  and 
Xj  ■  investment  in  the  local  cooperative. 

In  order  to  obtain  an  effectiveness  index  of  100  or  more,  19.0  percent 
or  more  gross  margin  was  needed.  A  multiple  regression  line  showing  gross 
margin  varied,  and  the  other  factors,  Xg,  Xg,  and  T-t   held  constant  at  their 
averages,  is  shown  in  Fig.  7.  The  19.0  percent  gross  margin  needed  for  an 
effectiveness  index  of  100  might  be  called  a  standard  for  these  data. 
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Fig.  7.  Multiple  regression  relation  between  gross  margin  (Xq)  and  effective- 
ness index*  (El),  with  3T_,  Xg,  and  Xj  held  constant  at  their  averages, 
for  149  Midwestern  petroleum  associations,  1952-55. 


Total  Expensss»  Total  expense*  are  the  total  of  the  fixed  and  variable 
expenses  incurred  during  a  fiscal  year.  The  total  expanses  for  the  149 
associations  had  a  range  of  6,45  to  28.96  percent  total  expenses.  Total 
expenses  are  expressed  as  peroent  of  sales*  A  frequency  distribution  of 
associations  aocordlng  to  total  expenses  is  shown  in  Table  15. 

Simple  linear  regression  analysis  was  used  to  determine  the  effect  of 
total  expenses  on  the  effectiveness  index.  The  regression  coefficient  nl 
-29.88  with  a  probability  of  less  than  .001,  The  null  hypothesis  was  re- 
jected. Statistical  information  obtnined  is  shown  In  Table  7.  The  firm 


Table  13.  Frequency  distribution  of  149  Midwestern  petroleum  associations 
by  percent  of  total  expenses,  1952-53. 


Total  expenses  in  . 

percent  of  sales  j       Number  of  associations 

6-8.9  8 

9  -  11.9  16 

12  -  14.9  36 

16  -  17.9  49 

18  -  20.9  80 

21  -  23.9  10 

24  -  26.9  6 

27  -  29.9  1 

Total  149 


must  have  an  effectiveness  index  of  100  in  order  to  be  effective.  The  al- 
gebraic equation  as  follows  was  used* 

Y  =  a  f  bX,  Y  ■  effectiveness  index  (100),  a  =  oonstant  (529.57)  and  X 

is  total  expenses 

The  percentage  of  total  expenses  would  need  to  be  14.47  or  less  if  the 
effectiveness  index  was  to  be  100  or  more.  A  simple  regression  line  is  shown 
in  Pig.  b. 

Multiple  regression  analysis  was  used  to  determine  the  net  effect  of 
total  expenses  on  the  effectiveness  index  when  Xg,  Xg  and  Xj  are  taken  into 
account.  The  multiple  regression  coefficient  for  total  expenses  was  -43.87 
with  a  probability  of  less  than  .001.  The  null  hypothesis  was  rejected. 
Statistical  results  are  shown  in  Table  8.  A  multiple  regression  line  is 
shown  in  Fig.  9.  The  firm  must  have  an  effectiveness  index  of  100  in  order 
to  be  effective.  The  algebraic  equation  that  follows  was  used. 

BI  a  a  ♦  bXg  +  bXE  *  b%  ♦  bXj    EI  ■  effectiveness  index  (100)  and 

a  *  constant  (-273.98) 
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Fig.  8.  Relation  between  total  expenses  (X)  and  effectiveness  index  (Y), 
for  149  Midwestern  petroleum  associations,  1952-53. 


The  percentage  of  total  expenses  needed  for  an  effectiveness  Index  of 
100  or  more  was  15*09  or  less.  This  might  be  used  as  a  standard  for  ef- 
fectiveness, in  this  study* 

Summary  and  Conclusions.  In  summary  the  total  expenses  and  gross  margin 
both  have  significant  relationships  with  the  effectiveness  index.  Their  net 
effect  was  measured  by  the  regression  coefficients  from  multiple  regression 
analysis.  They  are  45.46  for  gross  margin  and  -43.87  for  total  expenses* 
The  percentages  needed  for  an  effectiveness  index  of  100  or  more  are  19.0 
or  more  for  gross  margin  and  15.09  or  less  for  total  expenses* 

It  was  the  conclusion  of  this  section  that  total  expenses  and  gross 
margin  have  an  influence  on  effectiveness)  that  their  influence  on  the  ef- 
fectiveness index  increases  if  multiple  regression  analysis  was  used|  that 
the  percentages  19.0  for  gross  margin  and  15.09  for  total  expenses  might  be 
used  as  standards  of  effectiveness  for  this  data* 
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Fig.  9.  Multiple  regression  relation  between  total  expenses  (X)  and  effec- 
tiveness index  (El)  with  X&,  Xg,  and  Xj  held  constant  at  their 
averages  for  149  Midwestern  petroleum  associations,  1952-53. 


SUMMARY  AND  CONCLUSIONS 


An  effectiveness  index  was  computed  for  each  of  149  individual  petroleum 
cooperatives  at  a  measure  of  economic  efficiency.  The  index  was  computed 
by  arraying  rate  of  savings  and  rate  of  return  and  giving  to  the  medians  of 
each  an  index  number  of  IOO.  All  other  rates  were  ranked  with  the  medians* 
The  two  indexes  then  were  averaged.  The  result  gave  an  effectiveness  index 
for  eaoh  cooperative.  An  effectiveness  index  of  100  or  more  would  be  con- 
sidered an  effective  association* 
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The  -variables  used  in  the  study  as  influencing  the  effectiveness  of  a 

petroleum  cooperative  were  selected  by  suggestions  of  cooperative  advisers, 
by  general  observation  and  knowledge,  and  by  examination  of  the  data*  The 
variables  selected  to  be  studied  were  extension  of  credit,  size  of  business, 
investment  in  the  local  cooperative,  gross  margin,  and  total  expenses* 

Simple  linear  regression  analysis  iras  used  to  determine  the  influence 
that  extension  of  oredit  had  on  the  effectiveness  of  a  petroleum  coopera- 
tive* It  was  found  that  there  was  no  significant  relationship  between  days 
of  sales  and  the  effectiveness  index  for  the  149  associations*  The  149 
associations  were  divided  into  small  and  large  groups  as  to  dollars  of  sales* 
The  relation  of  effectiveness  index  and  extension  of  oredit  was  not  signifi- 
cant for  either  the  small  or  large  group*  The  slope  of  the  regression  lines, 
although  they  were  not  significant,  might  be  explained  by  the  relation  of 
the  gross  margin  and  the  relation  of  the  total  expenses  with  extension  of 
credit*  When  the  slope  of  the  regression  line  for  the  relation  of  effective- 
ness and  extension  of  credit  was  positive,  there  was  a  surplus  of  gross  margin 
over  expenses  for  that  group  of  associations*  The  result  for  a  negatively 
sloped  line  was  a  surplus  of  expenses  over  gross  margin*  The  small  group  had 
a  positively  sloped  line  and  the  large  group  and  the  149  associations  had  a 
negatively  sloped  line* 

The  conclusion  of  this  section  was  that  the  large  size  associations  would 
need  to  be  more  careful  of  their  extension  of  oredit  than  the  small  size 
group  because  of  the  negative  slope  of  the  regression  line  indicated  in  the 
effectiveness  index  —  days  of  sales  relationship*  Also,  as  the  amount  of 
oredit  extension  was  increased  the  effectiveness  index  was  not  affected* 

Simple  linear  regression  analysis  was  used  to  determine  the  variables 
influencing  the  effectiveness  of  an  association*  Size  of  business  in  total 
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•ales  "was  the  first  variable  selected.  In  simple  regression  the  size  of 
business  had  a  significant  relation  to  effectiveness  index,  although  this 
effect  was  small  ~  a  ohange  of  .292  in  the  effectiveness  index  for  every 
$1,000  increase  in  sales*  In  order  to  have  an  effectiveness  index  of  100 
the  firm  would  have  to  have  a  total  sales  of  $898,904. 

Total  expenses,  gross  margin  and  percent  of  member  equity  invested  in 
the  looal  cooperative  were  also  found  to  have  a  significant  relation  with 
the  effectiveness  index. 

A  multiple  regression  function  was  formulated  with  these  four  indepen- 
dent variables  to  find  the  net  effect  on  the  effectiveness  index  by  each 
variable* 

The  regression  coefficient  found  for  size  was  not  signifioantly  dif- 
ferent from  zero*  This  would  suggest  that  size  of  business,  when  the  in- 
fluence of  other  independent  variables  are  taken  into  account,  had  no 
significant  effect  on  the  effectiveness  index* 

Chi  square  analysis  was  used  to  determine  whether  there  was  any  varia- 
tion in  the  chances  of  effectiveness  as  the  size  of  business  varies*  The 
data  were  set  up  with  a  60-50  chance  of  effectiveness  by  use  of  the  medians 
of  rate  of  savings  and  rate  of  return*  The  data  were  divided  into  three  size 
groups,  under  $100,000  of  sales,  $100,000  to  $200,000  sales  and  over  $200,000 
sales*  The  large  size  group  was  found  to  be  significantly  different  from 
the  H0  of  1»1  ratio.  Contingency  chi  square  was  found  to  be  significantly 
different  from  the  HQ  of  ltl  ratio  also*  This  would  mean  that  there  was 
some  difference  between  the  size  groups  in  the  percentages  of  effective 
associations*  To  determine  where  the  true  percentages  would  lie,  below 
50  percent  or  above  50  percent,  the  use  of  confidence  intervals  of  99  percent 
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were  usod.  Confidence  interval  of  99  percent  "would  mean  that  there  would  be 
99  chances  out  of  100  that  the  confidence  interval  obtained  would  include  the 
true  percentage.  The  interval  for  the  small  group  was  23.6  percent  to  64.76 
percent  and  the  interval  for  the  large  group  was  49.4  peroent  to  84.5  percent. 
It  would  seem  probable  that  the  chances  for  the  number  of  effective  assooia- 
tions  to  be  above  60  percent  wotild  be  greater  in  the  large  size  group  than  in 
the  small  size  group* 

A  significant  relation  between  size  and  gross  margin  and  between  size 
and  total  expenses  would  show  any  eoonomies  or  diseconomies  of  scale*  The 
simple  repression  coefficients  for  these  two  relationships  were  found  not 
to  be  significantly  different  from  zero.  The  findings  of  these  relation- 
ships would  express  neither  economies  nor  diseconomies  of  scale* 

It  cannot  be  said  that  there  was  no  relation  between  size  of  business 
and  effectiveness.  Neither  can  it  be  said  that  there  was  a  relationship 
between  these  variables.  It  can  be  said,  however,  that  there  seems  to  be 
a  better  chanoe  of  effectiveness  in  an  association  which  had  §200,000  sales 
or  more  than  in  one  whioh  had  less  than  f 100,000  aalos. 

The  third  variable  disoussed  in  this  study  was  Investment  of  member 
equity  in  the  local  cooperative.  The  regression  coefficient  for  this  varia- 
ble was  found  to  be  signifleant  and  would  have  an  influence  on  the  effective- 
ness index.  The  regression  coefficient  was  3.96.  By  holding  the  three 
independent  variables  (gross  margin,  total  expenses  and  size)  constant  at 
their  average,  and  varying  investment,  it  was  possible  to  find  a  regression 
line  showing  what  approximate  influence  investment  had  on  the  effectiveness 
index.  To  obtain  an  effectiveness  index  of  100  or  more  the  firm  would  need 
74.56  peroent  of  its  member  equity  invested  in  the  local  cooperative. 
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The  other  two  faotors  used  In  the  multiple  regression  fraction  Wire 
gross  margin  and  total  exoeuses.  These  two  factors  fere  found  to  >>e  sig- 
nificant and  had  the  greatest  influence  on  the  effectiveness  index.  The 
regression  coefficients  -were  45.46  for  gross  margin  and  -4S.87  for  total 
expenses.  By  varying  the  gross  margin  and  holding  the  other  three  varia- 
bles constant  at  their  average  in  these  data,  the  firm  would  need  19  peroent 
or  more  gross  margin  in  order  to  obtain  an  effectiveness  index  of  100  or 
more.  By  varying  total  exoenses  and  holding  the  other  three  variables  con- 
stant at  their  average  with  these  data,  the  firm  waul'  noH   16.09  peroent  or 
less  total  expenses  to  obtain  an  effectiveness  index  of  100  or  more. 

The  percentages  of  the  three  independev. ',  variables,  cross  margin,  total 
expenses  and  investment,  needed  to  obtain  an  effectiveness  index  of  100 
might  be  used  as  standards  for  an  effective  cooperative  in  this  study. 

The  correlation  coefficient  of  tho  multiple  regression  function  was 
.757.  This  figure  squared  was  .57?.  This  neans  that  these  four  indepen- 
dent variables  explain  approximately  57  percent  of  the  variance  in  the 
effectiveness  index. 
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APPENDIX  1 

The  information  obtained  from  the  data  of  the  48  Kansas  petroleum 
associations,  1965,  gave  results  similar  to  the  149,  1952-55  data  used  in 
the  text*  In  all  associations  there  was  no  significant  relation  between 
extension  of  credit  and  the  effectiveness  index.  This  was  also  true  of  the 
different  size  groups.  Thero  seemed  to  be  no  influence  on  the  effectiveness 
index  by  the  extension  of  credit  in  any  of  the  groups.  The  verification 
of  the  results  was  similar  to  that  in  the  text  also*  Gross  margin  and  total 
expenses  relationships  with  the  extension  of  credit  were  evident  but  not 
pronounced  enough  to  influence  the  effectiveness  index*  The  regression  co- 
efficients for  these  data  «re  presented  in  Tables  14,  16  and  16*  Figure  10 
shows  simple  regression  lines  for  these  relationships*  By  comparing  the 
regression  coefficient  of  gross  margin  and  total  expenses  by  their  amount 
and  significance,  the  slopes  of  the  regression  line  between  effectiveness 
index  and  extension  of  credit  might  be  explained*  The  regression  lines 
for  the  48  associations  and  the  small  and  large  groups  for  the  relation  of 
effectiveness  and  extension  of  credit  are  shown  in  Fig*  11* 

The  result  in  this  data  are  similar  to  the  result  in  the  text*  As  the 
amount  of  extension  of  credit  was  increased  there  was  no  significant  ohange 
in  the  effectiveness  index* 


Table  li;.  Simple  linear  regression  statistics  for  li8  Kansas  petroleum 
associations,  1955. 

Extension  of  : 
credit  (T)    i 
related  toi  t 

Regression  coefficient 
§      1      P 

:                    : 

Correlation  coefficient  :  Constant 
»   r      i       P   i    a 

Effectiveness 
index  (X) 

Gross 

margin  (X) 

fetal 

expenses  (X) 

.51*6 
.088 
.116 

^.5o 

<.o5 
<.oi 

.037 
.201 

.381 

^.10   66.87 
<.05   16.86 
<.01   Hi.  82 

Table  15.  Simple  linear 
associations  1 

regression  statistics  for  22  Kansas  petroleum 
aaving  less  than  4*100,000  sales,  1955. 

Extension  of  : 
credit  (X)    : 
related  to»   t 

Regression  coefficient 
b      t      P 

«  Correlation  coefficient  j  Constant 
I   r      i      P   *   a 

Effectiveness 
index  (X) 

Gross 

margin  (X) 
Total 

expanses  (X) 

2.976 
.081 

.103 

>.l»o 

^.10 

<.001 

.191 
.315 
.827 

>.10  -55.W 
>.lo   15.71 
<.01   lli.96 

Table  16,  Simple  linear  regression  statistics  for  26  Kansas  petroleum 
associations  having  more  than  $100,000  sales,  1955. 

Extension  of  t 
credit  (Y)    : 
related  to*   t 

Regression  coefficient 
b     i     P  " 

i                    : 

:  Correlation  coefficient  :  Constant 
t   r      t      P   t   a 

Effectiveness 
index  (X) 

Gross 

margin  (X) 

Total 

expenses  (X) 

-1.75 
.13 
.152 

>.5o 

<.10 
>.10 

-.13 
.36 

.31 

^.10   170.39 
^.05    17.1U 
>.o5    Hu27 

. 

22  - 

All  associations                       ^^. 

b  =  .088                   ^^-^>-" 

20  - 

P  ^.0*          ^^^^-^ 

^^^^^' 

18  - 

^^^          >-"      b  =  .116 

16- 

^ 

- 

,'" 

11;. 

Large  associations 

b  -  .13                               ^ 

2k- 

P  <  .10                          ^S^ 

10 

^^"^               ^ 

22  - 

^^    ' 

CO 

^^           ^ 

o 

1 

20  . 

^^,^ 

^^                       ** 

& 

^^                   "' 

& 

^>^                  s'          b  -  .15 

5 

18  _ 

^^                >x       P  ^  .10 

2 

16  _ 

^m 

^ 

Ut- 

"   Small  associations 

22  - 

b  »  .08 

p  >  -1°                               ^> 

20  . 

*"  ^^*~ 

^^^~^"^ 

18  . 

^~-~^^*^ 

— 

L* — ^T^' 

16. 

^^^^0^-^"^  ***^ 

— ' —  ^'**'     b  a  103                   gross  margin 

H;- 

>"*>'"     p  <  !ooi 

>                total  expenses 
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Days  of  Sales  in  Accounts  Receivable 

Fig.  10. 

The  relation  of  days  of  sales  in  accounts  receivable  (X)  and 

gross  margin  (Y)  and  total  expenses  (Y)  by  size  groups  for  kB 

Kansas  petroleum  associations,  1°53>. 
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Fig.  11.  Relation  of  days  of  sales  in  accounts  receivable  (X)  and  ef- 
fectiveness index  (Y)  by  size  groups  for  k8  Kansas  petroleum 
associations,  1955. 
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APPSHDIX  2 

The  use  of  chi  square  as  a  statistical  tool  was  made  to  determine  if 
the  data  used  for  the  text  -was  a  particular  situation*  This  was  done  to 
determine  if  the  data  from  the  years  1951-52  and  1955  oould  be  used  to  show 
the  relations  of  size  and  effectiveness  to  substantiate  the  work  in  the 
text.  The  contingency  chi  square  was  the  most  powerful  tool  in  this  area  to 
show  if  the  data  was  all  of  the  same  population.  In  Table  17,  the  ohi 
squares  oan  be  seen  for  eaoh  year  and  the  pooled  data  for  all  three  years* 
These  chi  squares  are  not  significant  at  the  *05  peroent  level*  This  indi- 
cates that  the  hypothesis  of  ltl  would  be  accepted*  The  contingency  chi 
square  was  *06S  with  two  degrees  of  freedom,  (P  of  getting  a  larger  chi 
square  than  this  if  the  hypothesis  (ltl)  was  correct  was  more  than  *75)* 
Acceptance  of  the  hypothesis  of  ltl  was  in  order  and  this  indicates  that 
the  data  was  all  from  the  same  population* 

The  data  from  all  three  years  was  broken  down  as  to  size  of  sales* 
Three  groups  were  used,  under  $100,000,  $100,000  to  1200,000,  and  over 
$200,000  of  sales*  An  array  of  each  year's  effectiveness  indexes  was  then 
set  up  and  the  associations  having  an  effectiveness  index  of  100  or  more 
were  said  to  be  effeotive  and  the  others  were  considered  ineffective*  After 
this  was  oompleted  for  eaoh  year,  the  number  of  effective  cooperatives  was 
counted  for  eaoh  size  group*  Chi  square  was  then  computed  for  eaoh  size 
group,  Table  18*  Each  size  group  had  three  years*  data,  1951-52,  1952-53, 
and  1955*  Pooled  ohi  square  (Table  18)  for  the  total  data  was  not  signifi- 
cant at  the  *05  level*  P  of  chi  square  being  greater  was  more  than  *25  if 
the  hypothesis  (ltl  ratio)  was  correct*  This  indicates  that  in  the  overall 
view  of  all  the  data  there  was  just  a  50-50  chance  of  being  effeotive* 
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Using  ehi  square  to  detarndne  if  there  -was  any  difference  in  size  groups 
(Table  18)  led  to  the  same  conclusion  as  the  text.  The  chl  square  for  the 
under  $100,000  group  was  significant,  P  of  chi  square  being  larger  was  less 
than  .06  if  Hq  was  correot.  This  leads  to  rejection  of  the  H  and  the  as- 
sumption that  the  chances  in  the  small  group  are  not  50-50,  The  chi  square 
for  the  over  $200,000  group  -was  significant,  P  of  ehi  square  being  larger 
Das  less  than  ,005  if  H0  was  correct.  This  leads  to  the  rejection  of  the 
HQ  and  the  sans  assumption  that  was  arrived  at  in  the  small  group*  Contin- 
gency ohi  square  was  also  used  to  determine  if  the  different  site  groups  are 
of  the  same  population.  The  contingency  chi  square  was  17,085  with  two 
degrees  of  freedom  (Table  18),  P  of  chi  square  being  larger  was  less  than 
•005  if  H0  was  oorrect.  This  leads  to  tho  rejection  of  HQ  and  the  assump- 
tion that  the  different  size  groups  were  not  of  the  same  population. 

To  determine  if  this  difference  between  size  groups  was  pronounced 
enough  to  be  substantial  evidence,  the  use  of  ohi  square  confidence  Intervals 
was  made.  The  result  was  the  use  of  99  peroent  oonfider.ee  intervals  of  chi 
square.  The  answer  obtained  was  that  there  was  no  overlapping  of  the  con- 
fidence intervals  of  the  under  #100,000  and  the  over  $200,000  sales  groups. 
The  confidence  interval  for  under  $100,000  was  27  to  62.  This  means  that  the 
ehances  of  the  confidence  interval  containing  the  true  percentage  are  89  out 
of  100.  The  confidence  interval  for  the  over  #200,000  sales  group  was  56  to 
81  with  the  Sams  probability  as  the  small  group.  There  was  no  overlapping  of 
the  confidence  intervals  as  was  seen  above.  This  suggests  that  there  was  a 
difference  between  the  large  and  small  group  and  that  this  difference  was  that 
the  larger  group  has  a  better  chance  of  being  effective  than  the  small  group. 
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The  success  of  •  cooperative  is  influenced  by  both  economic  and  non- 
economic  factors*  Economic  factors,  the  concern  of  this  study,  may  be  grouped 
in  two  areas)  (l)  factors  measured  by  data  contained  in  operating  statements 
and  balance  sheets,  and  (2)  faotors  which  cannot  be  analyzed  easily  since 
financial  statements  contain  no  measurement  of  them*  The  former  are  the 
faotors  discussed  in  this  study* 

Earlier  studies  of  this  subject  hare  been  made  using  comparative  and 
faotor  analysis*  This  study  was  undertaken  to  help  cooperative  advisors 
in  making  sound  future  plans* 

Two  goals  of  cooperatives  were  assumed  for  the  study i  (l)  farmer  coopera- 
tives attempt  to  maximise  profits  in  order  to  maximize  returns  of  members,  and 
(2)  cooperatives  are  a  part  of  the  member's  farming  enterprise* 

The  seoond  group  of  economic  faotors  were  considered  as  random  variables 
in  this  study*  The  non-economic  factors  were  recognized  as  influencing  the 
success  of  cooperatives,  but  were  not  considered  in  this  study* 

The  purpose  of  this  study  was  to  determine  what  faotors  affect  suooess 
of  oooperative  petroleum  associations*  Data  were  obtained  from  balanoe  sheets 
and  operating  statements  of  149  Midwestern  petroleum  associations  for  the 
fisoal  year  1952-1953*  Statistical  techniques  were  used  to  determine  effect- 
iveness of  the  firms  in  attaining  economic  goals*  The  10  percent  level  of 
significance  was  used*  Patronage  refunds  from  regionals  were  excluded  because 
the  effioieney  of  the  firm  itself  was  the  essence  of  this  study* 

An  effectiveness  index  was  computed  for  each  firm  to  measure  the  degree 
of  suooess*  This  index  was  composed  of  two  measures  of  profitableness)  (l) 
the  peroent  operating  savings  was  of  sales  (rate  of  savings)  and  (2)  the 
percent  operating  savings  was  of  member  equity  (rate  of  return)*  All  firms 


prooured  their  goods  from  the  same  wholesale  firm,  therefore,  the  oost  of 
goods  sold  ires  assumed  to  be  the  same  for  all  firms* 

The  associations  were  classified  into  two  groups  according  to  their 
effectiveness  index.  Those  having  an  index  of  100  or  more  were  considered 
effective  in  attaining  their  economic  goal  and  those  having  an  index  helow  100 
were  considered  ineffective.  Rate  of  savings  and  rate  of  return  were  arrayed 
and  the  median  for  each  array  was  found*  Each  median  was  given  an  index  num- 
ber of  100,  and  all  other  rates  in  the  array  were  given  index  numbers  corres- 
ponding to  their  median*  The  effectiveness  index  for  each  firm  was  the  aver- 
age of  the  indexes  of  the  two  measures,  rate  of  savings  and  rate  of  return* 
The  arbitrary  decision  of  dividing  the  associations  into  two  groups  would 
not  change  the  general  conclusions,  but  will  help  give  specific  results  to 
this  study* 

Variables  influencing  degree  of  success  were  seleoted  in  the  following 
*aysi  (l)  suggestions  of  cooperative  advisors,  (2)  observation  and  study  of 
the  data  and  (?)  general  knowledge* 

Extension  of  oredit,  the  first  variable  studied,  was  defined  as  the 
number  of  average  day's  sales  which  were  equivalent  to  the  dollar  amount 
of  accounts  receivables  at  the  end  of  the  fiscal  year*  Simple  linear  re- 
gression analysis  was  used  to  analyse  the  relationship  of  days  of  sales  in 
aocounts  receivable  and  effectiveness  index*  There  was  no  significant  rela- 
tionship between  these  two  variables  in  the  149  associations*  The  149 
associations  were  divided  into  size  groups,  small  (39)  associations  and  large 
(110)  associations*  There  was  no  significant  relationship  between  the  two 
variables  in  the  small  and  large  size  groups*  Although  the  regression  lines 
obtained  above  were  not  significant  their  slope  might  be  explained  by  the 


4 
relation  of  total  expenses  and  gross  margin  -with  days  of  sales*  When  the 
slope  of  the  regression  line  for  the  relation  of  effectiveness  and  days  of 
sales  was  positive,  there  was  a  surplus  of  gross  margin  over  expenses  in  that 
group*  The  opposite  was  true  for  a  negatively  sloped  regression  line*  The 
small  group  had  a  positively  sloped  regression  line  while  the  large  group  and 
all  associations  had  negatively  sloped  regression  lines* 

It  was  concluded  that  as  more  oredit  was  extended  the  effectiveness  in- 
dex was  not  affected*  The  slope  of  the  regression  line  suggests  that  the 
large  associations  perhaps  need  to  be  more  careful  in  extending  oredit  than 
the  small  associations* 

Size  of  business  was  found  by  simple  linear  regression  to  influence  the 
effectiveness  index*  The  regression  coefficient  (.292)  was  significant, 
therefore,  eaoh  increase  of  $1,000  sales  would  increase  the  effectiveness 
index  *292*  In  order  to  obtain  an  effectiveness  index  of  100  the  firm 
would  need  $598,904  sales* 

Total  expenses,  gross  margin  and  percent  of  member  equity  invested  in 
the  local  cooperative  were  also  found  to  have  a  significant  relationship  with 
the  effectiveness  index* 

A  multiple  regression  function  was  formulated  with  these  four  independent 
variables  to  find  the  net  effeot  of  eaoh  an  the  effectiveness  index* 

The  regression  coefficient  found  for  size  of  business  was  not  signifi- 
cantly different  from  zero*  This  would  suggest  that  size  of  business,  wnen 
the  influence  of  other  independent  variables  are  taken  into  account,  had  no 
significant  effeot  on  the  effectiveness  index* 

Chi  square  analysis  was  used  to  determine  if  there  was  any  variation  in 
the  chances  of  effectiveness  **  the  alae  of  hiiRinass  varied*  Since  medians 
were  used  in  calculating  the  index  and  for  establishing  the  division  between 


effective  and  ineffective  associations,  the  hypothesis  mis  assumed  to  be  ltl 
ratio*  Associations  were  divided  into  three  size  groups  aocording  to  sales, 
under  #100,000,  $100,000  to  $200,000  and  over  $200,000,  The  large  size  group 
mis  found  to  be  significantly  different  from  the  HQ»  Contingency  chi  square 
was  found  to  be  slgnifioantly  different  from  the  HQ.  Therefore,  size  group* 
raried  aooording  to  their  percentages  of  affective  associations*  To  determine 
where  the  true  percentage  would  lie,  below  50  percent  or  above  50  percent,  the 
use  of  confidence  intervals  of  99  percent  were  used*  The  interval  for  the 
small  group  was  25*6  percent  to  64.75  percent  and  the  interval  for  the  large 
group  was  49.4  percent  to  84.5  percent.  This  suggests  that  chances  for  the 
percentage  of  effective  associations  to  be  above  50  percent  would  be  greater 
in  the  large  size  group  than  in  the  small  size  group* 

A  significant  relation  between  size  and  gross  margin  and  between  size  and 
total  expenses  would  show  any  economies  or  diseconomies  of  scale*  The  simrle 
regression  coefficients  for  these  two  relationships  were  found  not  to  be 
slgnifioantly  different  from  zero*  The  findings  of  these  relationships  would 
express  neither  economies  nor  diseconomies  of  scale* 

It  cannot  be  said  that  there  was  a  relation  between  size  of  business 
and  effectiveness*  Neither  oan  it  be  said  that  there  was  no  relationship 
between  these  variables*  It  can  be  said  from  the  study  of  these  data,  how- 
ever, that  there  seems  to  be  a  better  chance  of  effectiveness  in  an  associa- 
tion which  had  $200,000  sales  than  in  one  which  had  less  than  $100,000  sales* 

The  third  variable  disoussed  in  this  study  was  investment  of  member 
equity  in  the  local  cooperative.  The  regression  coefficient  for  this  variable 
was  found  to  be  5.96  and  significant,  therefore,  it  would  have  an  influence 
on  the  effectiveness  index*  By  holding  the  three  independent  variables  (gross 


I 

margin,  total  expenses  and  sire)  constant  at  their  average,  and  varying  in- 
vestment, it  was  possible  to  find  a  regression  line  showing  what  approximate 
influence  investment  had  on  the  effectiveness  index.  To  obtain  an  effective- 
ness index  of  100  or  more  the  firm  would  need  74.56  percent  of  its  member 
equity  Invested  in  the  local  cooperative • 

The  other  two  factors  used  in  the  multiple  regression  function  were  gross 
margin  and  total  expenses.  These  two  factors  were  found  to  be  significant 
and  had  the  greatest  influenoe  on  the  effectiveness  index*  The  regression 
coefficients  were  45.46  for  gross  margin  and  -43.87  for  total  expenses.  By 
varying  the  gross  margin  and  holding  the  other  three  variables  constant  at 
their  average,  these  data  showed  the  firm  would  need  19  percent  or  more  gross 
margin  to  obtain  an  effectiveness  index  of  100  or  more.  By  varying  total 
expenses  and  holding  the  other  three  variables  constant  at  their  average,  the 
firm  would  need  15.09  percent  or  less  total  expenses  to  obtain  an  effectiveness 
index  of  100  or  more. 

The  percentages  of  the  three  independent  variables j  gross  margin,  total 
expenses  and  investment,  needed  to  obtain  an  effectiveness  index  of  100  might 
be  used  as  standards  for  an  effective  cooperative  in  this  study.  The  correla- 
tion coefficient  of  the  multiple  regression  function  was  .757.  R  squared 
•573,  which  means  that  these  four  Independent  variables  explain  about  57 
percent  of  the  variation  in  the  effectiveness  index. 


